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SPECIAL CIVIL ATR REQULATION
TUREINE-FUWERED TRANSPCRY CATEGORY AIRFLANES OF CURKENT DESIGN

Part 4b of the Civil Adir Repulstions containe rules governing the desipn of transport category
alrplanes. For a nunber of years, this part has sstatilished airworthinesz requivements for this cate=
gary of alrplanes by presoribing detailed provisions to¢ be met for the ismuence of a typs certifiocata,
However, tho advent of turbine-pomored airplanes (Jets, turbo-prope, etc.) has brought sbout operstions
at consideratly higher spesds and wltdtudes than those invelving reciproocating englne sirplanes. Thege
higher speeds and altitudes es well as certaln icherent chatecteristics of tarbine engines have intro.
duced mmerons new technicsl and design protlems and have necessitated re-evaluation snd smendment of

many provisions in Part 4b.

In recent years the Boerd has smemded Part 4b by Introducing numerous technical provisions more
specifically apriicaule to turbine-powered alrplanes. These were included in amendments perteining to
structoral , flight characterisile, powerplonmt instdllation, snd other provisions. It is believed that
Part b as now written ie spplicable teo turldne-powered airplenes with but one exception; namely, air-
piane performance. In the fubture, further smendmenta to this part, other than those relating to per~
formance, will be comparatively minor in nabure mainly reflecting the latest experience in the eertifi-
eation apd operation of these airplanes.

The perfomance requirements presently in Part 4b were First promulgated dlmost twelve years ago.
They ére now sonsidered by the Board to be In a formm not sultable for ddrect spdlicsation to turbine—
powered alypilanes, ‘

The Administrater of Givil Aeronautlos :I.g in mat}l:::. of aalllargoea w:mber t:ia :ﬂlisa.:ima fu;- EWLh.n
certification of turbine-powered adrglanes, Homewer, a0—< on-Te Vo ansa O
{a) of Fart 4b does nob make apmlicshle to a parhicui’.sr airplene type any amendment which is adopted afte
an application is fled by the manufactorar for type certification of that airplane, Thua, most of theae
slrplanes are not now required to mest some of the latest effective provisions of Pard 4b unless the Boap
resaribes otherwise. With se many applications for type certificates pending, it is essential that the
Beard astablish adequate regquirvemsnts which will affectively apply to the type eertification of turbings
porayed tranaport eategory adrrilanss, This Speclel Civil Alr Ragulation 48 beding promulgated for that
paypoaés

This Special Civli Adr Regilation 15 bednpg made effective with respect to all turbine-powerea
transport category airplunes oot yet ocortificated. In essence, it prescribes a revised sst of perform=-
anoe roquirements for twrbine-powered edirplenes and incorporstes such of the recent amendments to Part 4b
as the Adminietrater finds necessary to insure that the level of safety of turbine—powered airplenes is
equivalent to that generally intended by Part 4b.

The perfomance requirements contained herein include mot anly the performance requirements neceg=-
sary for the certification of an sirdane, but &lse the cemplementary perfomance operating limitations
a8 epplicable wmnder Perte 40, 41, and 42 of the Civil Alr Regulationa. In promulgating this new per-
formenoe codse, the Boeard intends that the resulting level of safety will be generslly similar to the
level of eafety established by the performancs code as expressed by the provisioens now contained in
Parts 4b and 40 (or 41 or 42 ss appropriste) for reciprocating engine airplanes. To attain this, many
of the performance preorrieions have boen modifled for better applicsbility to turbine-powarad airplanes,
acms in the direction of liberalisstion, others in the dirsction of improvement in the required performe
ance.

A aignlficent chamge bedng mede 18 the Introduwstion of full temperature acoomtabdility in sll
atages of parformanoe, except the landing distances requirad, The introduetion of full temperature
accountability will insure that the airylane's porformsnce is satisfactory irrespective of the existing
atmeepheric temperature. The psriomsence remuiremsnts herctofore aprlicable did mot glve sufficient
sszurance in this regpect.

The resson for omittlng the direct spplication of temperature asccountability in the requirement
for landing distances is that this sboge of performance always has been treated in a highly empirical
feehion whereby temperature effects are taken inte ascount indireetly together with the effects of other
operaticnal factors. Long ramge siudies on yetionalisation of airplane performance mo far have not yield-
ed 5 astisfectery selvtion to the landing ebage of performance. The Board hopes, however, that oontimued
studies will resuit in a solution of this rroblem in the near future,
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The introduction of full temperature zcoountabillity has nocessitated a complets re—svaluvation
of the minimm climb requirements. Since the prescribed climb nust now be met at all temperatnres
rather than to be associated with stondsrd temparature, the smeelfic values of climb have been altered.
In each inntonce, the change has been in the downward directien becousé, although the previous values
wore related to standard temporature, 8 satisfactory resvltant olimb performancs was attained at Geme
peratures substontislly above gtandard. While vmlues of minimum olimb periormnce specified in the new
¢ode will tend to inerease the maximum cartlficated wolghts of the alrplane for the lower range of tem-
peratures, thay will limit these woights for the upper zange of temperatures, giving adequote assgurance
of satinfagctory climb perfommance at all temperaturos.

In ¢onsidering the varlous stages of flight where minimm values of ¢limb have been heretofore
established, the Board finds that in two of the steges {all~engines-operating en route and one-engine=
inoperative en route)} the establishment of minimm values of climb is unnecessary beceuse, in the case
of the all-engines—operating stage, i1t has been found not to be critical and the case of the one-ongine-
inoperative stage is now more effectively covered by the en route performanes operating limdtatiecns,

Considering that the minimun climbs being prescribed affect mainly the maximm certificated weights
of the airplane but not the mexmm operating welghts, the Board, in sdopting the new performance code,
places conglderable emphasls on the ability of the airplame to clear obstacles ¢n take—off and during
Night, To this end, criteria for the take-off path, the en route flight paths, and the transition from
tuko—-off te the en ruube ghage of fllght have besn prescribed to reflect resllstde operating procedures.
Tempersture 1z fully sccounted for in establishing a1l flight paths and an expanding clearance between the
toko—off path and the terrsin or cbutacles in required until the en route stage of flight ls reached.

In order to insure that the ebjeetlives of the presoribed performence sre in fact realised in actual
* operationd, the manufacturer is required to establich procedures to be followed in the operation of the
airdlene in the varlous conditions specified in the regulation. These procedures, each designed for a
specific ailrplane, will permit the operator to utilize the full performance capsbilities of the airplane
more readily than if the regulatioms prescribed sll-inclusive procedures. The use of these procedures
in determining ocomplisnce with the requirements goverming talte—off, en route, and landing stages, will
alego add conaidershle flexibllity to the regulation.

The new performance reguirements establish more clearly than heretofore which of the performance
1imitations are conditions on the airworthiness certificate of the airplane. In addition 4o the maximm
cortificated take-off and landing weightz, there are included lLimditations on the take-off distances and
o the use of the alrplane within the ranges of operational varisbles, such as eltitude, temperature,
and wind., Since these limitations are in the alyworthiness certificate, they are aprilicable to all type
operations conduoted with the airplane.

The new performance code containg velues for minimum climb expressed as gredients of clinmh, in
porcent, xather than as mtes of climb, In feel por mlimte, & has been the ¢ase heretofore. The Board
believes that the gradient of climb is more direot In expressing the parformance mergine of the mirplane.
Use of the gradient eliminates the influence of the stalling apeed on the vequired climb, Heyetofors,
higher mtes of ¢limb were required for ailrplanes with higher stalling speeds. The only differentiation
in the new code with respect to the required ¢limb is between two and four-engine adrplanes. This type
of differentlation 1s of long standing in the regulations, being applicalile to the ome-engine~inoperative
stage of flight. It is now being expanded to the take—off and approach stages.

The new performance requirements contained herein are based on tha best information presently
availsble b0 the Bodrd. It 1s realized, however, that due to the present limited operating experience
with turbine-powered transport airplanes, improvement in the requirements can be expected as a result
of the direct applicationh of the ¢ode to specific designs of now alrpilanes. There are certalin areas in
the new requirementa where additienal refinement of details might be advisatle. This is so particularly
in the case of the requirements pertaining to the landing stage of flight. It is andicipeted that, after
further atudy of the regulation and especially after its application in the deaign, cexrtification, and
operation of forthcaning turbine-powered eirplanes, the desirability of changes may becoms more apparent.
It 1g the intent of the Board to consider without delay smch changes as might be found necessary. Only
after the provisions of this Special Glvil Alr Reguistion arw reasonatly verified by practical applica-
tion will the Board conslder incorporsting them om & more permanient basis intec Farts 4b, 40, 41, and 42
of the Civil Air Reguiationn.

This Speciel Civil Alr Regulation ie not intended to conprosmiee the authority of the Admindstrabor
wder B 4{b.10 to impose such speclial conditione &s he finds necessary in any particular case to avold
wmsafe deeign features and otherwise to Inesure equivalent safety.

Interestod persons have been afforded an opportunity to participate in the making of this regula~
tion (2L F. R, 6091}, and due congideration has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby makes and promilgetes the
following Specisl Civii Air Regulation, effective August 27, 1957.
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Contrary provisions of the £ivil Air Repulaticons notwithstanding, all turbine-powered trensport
cotegory nirplanes for which a type certificate is issued after the effective date of this Specisl Civil
Alr Repuiation shall comply with the follawing: ‘

1. The provigiong of Part ib of the Civil Aip Regul ations, effective on the date of application
for type certificate; and such of the provisions of sll subsoquent omendments to Part 4b, in effeot prier .
+0 the effective date of this special regiulation, as the Adninistrator finde noceasary to insure that the
leve]l of eafety of turbine-pevmred alrplanes i3 oquivalent to that genorally intended Yy Part 4b.

2, In lieuw of AR 4b.110 through 4b.1.25, and 4b.743 of Part 4b of tho Civil Adr Regulations, the
following shall be appllicatiles

PERFORMANCE
4T.210 Qenaeral,

{a) The performance of the airplane shall be detemmined and acheduled in accordance with,
and ghall meet the minima prescribed by, the provisions of 88 4T.10 through AT.123. The porformance
limitations, information, and other data shall be glven in accordance with B 4T.743.

{b} Unless otherwise mpecifically prescribed, the porformanca shall correspmmd with ambient
stwospheric conditions and atill air. Humidity shall be accomnted for as mpeoified in paragraph (o) of
this section.

{c)} The perfomance as affected by engine power andfor thrust shall be based o & relative
hunddity of 80 pereent at and below standard temporatures and on 24 percent at and abvwe standard btem-
poratwrea plus 50°F. Between these two temperabures the relative humidity ehall vary linearly.

{d} The perfomsance shall correspond with the propulsive thrust svailalle mnder the particu-
lay ambient atmospheric conditions, the parbicular flight conditiona, and the relative hunidity spacified
in parsgraph (¢) of this section. The available propulsive thrust shall correspond with engine power
end/or thrust not exceeding the approved power and/or thrust less the installational loassa and leas the
power and/or equivalent thrust sbsorbed bWy the accessories and services appropriate to the partioular
ambient atmospheric conditions and the partiedlar fiight eondition.

4T.111 Airplene configuration, speed, power, sndfor thrust; pemeral,

(a) The alrplane configuration {setting of wing and eoml flaps, air brakes, landing gear,
propeller, etc.), denoted reapectively sa the take-off, en youte, approach, and landing configuretions,
shall ba selected bty the applicant except az otherwlese presocribed.

{b) It shall be accoptable to meke the airplans configurations verlable with weight, sltitude,
md temperature, to an extent found by the Administrator to be compatilile with operating procedurss re-
quired in accordance with paragraph (¢) of this section.

(e) In determining the accelerate-stop distances, take-off flight patha, take-off distanoss,
and landing distances, changes in the airplane's configuration and apesd, end in the power andfor thyust
ehzll be in accordance with procedurey estahlished by the applicant for the operation of the airplane in
service, except &s ctherwlse presoribed. The procedurss shall couply with the provisions of subparagraphs
(1) through (3) of this parsgraph.

(1) The Administrator shatl find that the progedures can be consistently axsonted in
service by orews of average skiil. : ’

. (2) The procedures shall not inwelve methode or the use of devicas which have not be
proven %o be gafe and reliable. ‘

(3} Mlowance shall be made for such times dalays in the sxecution of the procedures sa
may be reascnably expected to occur during service.

4112 Stalling epmeds,

(a) The speed VBD shall denote the calibrated stalling epocd, or the minimum steady fight
gpeed at which the airplane is controllable, in knots, with: .

{1} Zero thrust at the stalling speed, or engines idling and throttles dlosed if it ia
ghown that the resultant thrust has no apprecisble effect on the stelling speed;

{2} If spfliesble, propeller pitch controls in the position nocessary for eompd ienve
with subparagraph (1) of this paragraph; A
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{3} The airplene in ths landing configuration;

{4) '"he oenter of gravity in the most unfavorsble positien within the allowatle
lending renge} '

{5) The woight of the afrplans equal to the woight in comnection with which ¥, is
bedng used to deemmine complienve with a particular reguirement. ‘

{b) The spoad T, &hall denobe the colibreted stalling speed, or thoe mininum steady flighd
apesd ot which the airplanglia contralleble, in knots, withe

(1) Zere thruat nt the stalling apeed, or engines ldling end throttles closed if 1t 1»
phown that the resultant thrust has no appreclable effect on the stalling opeed;

{(2) 1If spplicsble, propellsr pitch conbrols in the position necessary for compliance
with eubparagraph (1) of this parsgraph; the airplane in all other respects (flaps, landing gear, wta,)
in the particular configuration corresponding with that in conmneotion with which v,,l 1p being uaed;

{3) The weight of the airplane equal to the weight in conmection with which v’l in
being wwed to detormina compliance with a particular requivement.

(o) The #ta1l speeds defined in this section ghall be the minimum speeds cbtained in flight
tests oondunted in accordance with the procedure of subparsgrephs (1) and (2) of this paragraph.

{1) with the airplane trimmed for straight f2ight at a speed of 1.4 V; and fram a speed
aufflciently above the stalling apeed to insure steady conditions, the elevator combral shall be applied
at a rate such that the airflane apond reduction does not exceed cme lmot par socond,

{2) Durlng the test prescribed in subparsgraph (L} of this paragraph, the flight
charscteristics provisioma of § 4b.] 60 of Part 4b of the Civil Aly Regulations shall be complied with.

47113 Tgke-off; penerdl.

(s} The take-off data in B8 4T.114 through 4T.117 shall be determined under the conditiona
of subparagraphs (1) and (2) of this paragraph.

{1) At all weights, altitudes, and smbient temperatures within the operational limita
egtablished by the spplicent for the alrplane,

(2) In the configwration for take-off (see B 4T.111).

{b) Take-off data shall be bused em a smooth, dry, hard-surfaced runway, md shall be detap.
mined 4n such a manner that reproducticn of the performance does not require exoceptional skdll or alert-
ness on the part of the pdlot. In the case of seaplanes or float filanss, the take-off gsurface shall be
smooth watey, while for skiplanes it shall be smooth dry snow. In addition, the take-off data shall be
corrected in sccordance with subparagraphs (1) and {2) of this parsgraph for wind and for rumway grad-
fanta within the opeérationsl 1imits established by the applicant for the alrplane.

. {1) Not mere than 50 percent of nominsl wind couponents sleng the take—off path epposite
£0 the direoticn of take-—off, and not less than 150 percent of nominal wind componente ulong the take—off
path 4n the direotion of take—off.

(2) Effective runwey gradients.

47114 Take—off speeds.

{a) Tie oritisaleengine—failure speed W, in tormms of calibrated alr speed, chall be galected
by the applicant, but ghall not be lozs than tha un spesd at which controllablliby by primexy sero-
dynanie controls alone is demenstrated during the take-off rm to be edequate to pemmit proceeding safely
with the take—off using average piloting aldil, when the oriticsl engine 1s suddenly made inoperative.

(b) The minimum take-off safety speed Vn, in termun of calibrated alz speed, shall be selected
by the applicast mo a» to pereit ths gredient of uﬂmb vequired in § 47,120 (a) and (b), bubt 1%t shell not
be leas thant

(1) 1.27, for tw-engine propellier-driven airplenes and for airplanes without poo-

pelleys which have no pru?him for cbtaining a significant reduction in the’ one-tmgine-inoperative
power-cn atalling apeod,
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(2) 1.15 V_ for propsller-driven airflenes having mere than two engines and for air-

planes without propellers which have provisions for obtaining a signifleant reduction ib the one-engine-
inoperative power-on stalling apged;

(3) 1.10 times the minimm control gpeed Yo, established in accordance with B 4b.13)
of Part &b of the Civil Air Regulstions.

{e) Ir englne feilure io aseuned to ooour ab or afier tho attalrment of V., the dezenetretion
in which the takewoff rwn im centimed to include the tals-off climb, aa provided in“pavsgraph (s} of
thig section, shall not be required.

4T.115 Aeccalerate-stop dighance.

(a) The sccelerate—gtop distance shall be the aum of the felloming:

(1) The distance required to accelerate the sirplane from & standing atart to the
gpeesd VI;

{(?) Assuming the eritical engine to fall at the speed vl » the dletance required to
bring the alrplane to a full stop from the polnt correswonding with the speed ﬁ

(b} In addition ta, or in lieu of, whecl brekes, the use of other braldng means &all be
acceptable in determining the acaelerate-stop distanocs, provided that such breking means shall have
been proven %o be safe and reliable, that the manner ¢f their enployment 43 such that consistent results
can be expected in servite, and that exveptiongl sidll ie not required to control the airplane.

(6) The landing gear shall remain extended throughout the accelerste-stop dictance.

4T.116 Take—off path. fThe take-off path shall be comsidered to extend from the atanding start to
a point in the take-off where a height ef 1,000 feet abews the take-off surfaca is reached or to a point
in the toke-off where the transition from the take—off to the en route configuration ia completed and &
speed ia reached at which compliance with B 4T.120 (¢) is shown, whichever podnt 1 at & higher altitude.
The comditions of paragrarhs (a) through (i) of this section shall apply in determining the take-off pathe

(a) The take-off path shall be based upon procedures prescribed in accowdance with 8 4£T.111 {o}

(b) The elrplane shall be accelerated on or wear the ground o the speed ¥ during which time

the eritical engine shall be made inoperative at speed LY and zhall remsin dnoperativs doring the remaine
dex of the take-off,

(e} Landing genr retraction shall not be initiated prior te reaching the speed ?2.
(d) The slope of the sdrbome portdon of the take—off path shall be positive &b &1l pointe. .

(e} After the V, speed is reached, the speed thronghout the take~off path shall not be less

than Vo and shall be congtent from the polnt where the lending gesr is canpletely retracted miil a
height of 400 feet above the take-~off surface ig reached.

{f) Except for gear retraction and propeller festhering, the airplana cenfigareticn ehall noh
be changed before reaching a height of 400 feet above the take—off pwrfaco.

{g) At g1l polnts aleng the taske—off path sbarting st the peint where the alrplane Tirst
reaches & height of 400 feet above the take-off surface, the avallebvis pradient of climb shaill net be
leea then 1.4 percent for fwo-emgine airplanes and 1.8 percent for four-engine airplenes.

(h) The takewoff peth shall be determined either by & continuous demomstrated take—off, op
gltematively, by synthesizing from segments the complete take~off path,

(1) IP the take-off path is determined by the segmental method, the proviciops of subparae
graphs (1) through (4) of this paregraph shall be epecificslly applicable, _

(1) The segments of & segnentel take—off path shall be clearly defined and sheil be
related to tho distinct changes in the configurstion of the airplane, in power and/or thrust, and in
apeed.

(2) The welght of the mirplene, the configurstion, end the powsr end/or thrust shall be
oongtant threughout each segoent and shall correspond with the mosh criticsl comdition prewailing in
the partioular segnent. .
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(3} The segremtsl. Nipght path shall be besed on the eirplone's performance wishout
ground sffect.

{4} Sapaentsl take-off path data shall be checked by contimums demonstrated teke-offe
to inmure that the segmentsal peth is conmervatdive relative to the contimuons path.

4T a17 Takeeoff dirtance. The teke—off dlslance ghall be the hordzeontal distance along the take-
ofr path fram tho start of the take-off to the poind where the airplane atteins a height of 35 feot above
the take—off surface as deteymined in accerdance with § 4T.116.

47018 Climb; gemeral, Cempliance shall be shown with the climb requirements of #8 4T.119 and
47120 at &ll weights, altitudes, sud amblent temperatures, within the cpsrational 1limite established Wy
the applicant for the airplane. The asirplene's ¢emter of gravity shell be fn the most wafavorable poel-
tien eorresponding with the applicable econfiguration,

41319 All-engine-operating landing climb, In the landing confipguration, the steady gredient of
ciimb shall not be less than 4.0 percent, with:

(a) ALl engines operating at the availahle take-off power and/or thrustj
(b) A climb speed not in exceas of 1.4 Voo

47,120 One-engine—inoperative elimb,

{a)} Toke-offs; landing gear extended. In the take-off configuraticn st the point of the
fiight path where the airplane's speed first reaches V,, in accordance with A 47416 but without ground
affect, the gteady gradient of climb shall be positive with:

(1) fThe critical engine inoperative, the remaining engine(s) operating at the availabile
take—off pomer and/or thrust existing in avoordance with 8 47.116 at the time the airplene 'e landing
gear 18 fully retracted;

(2) The weight emal te the airplene's weight existing in nceordance with 8 47,116 at
the time retrecticn of the airpienets landing gear is initisted;

{3} The speed equel to the speed V.

{(b) Take-off: landing pear retrscted. In the take-ofif configuration at the point of the
flight path vhore thao airplane's landing gear is fully retracted, in accordance with B 4T.116 but wthout
gromnd  effect, the steady gradient of climb shall not be less than 2.5 percent for two-engine airprlanea
and not less than 3,0 percent for fowr-engine sirplanes, with:

{1} The critical engipa inoperntive, the remaining engine(s) operating at the take-off
pomer mad/for thruet available at a helght of 400 feet above the take—off surface snd existing in accord-
ance with B 4{T.116;

(2) The wolight equal to ths alrplane’s weight existing in scoordance with # 4T.016 at
the time the airplane's landing gear ig¢ fully retrseted;

(3) The speed equsl to the speed V.

(¢} Final take-off. In the en route ocafipgurstion, the sbesdy gradient of ¢limb shall not
to lese than 1.4 percent for two-engine airrlanes end not less than 1.8 percent for fowr-sngine airplanes,
at the end of the take-off path as determined bty 8 47.116, withe

{l) The eriticdl engine inoperative, the remaining engine(s) opersting at the available
maximm centioucus power and/or thimsty

(2) The welght equel to the airplene’s weight existing in eccordance with § 47116 at
the time retraction of the airplane's flaps is initiated;
{3) The speed equal to not less tham 1.25 v“.‘[.'

(4} Aprroach. In the approach configuration such that V, does not exceed 1.10 V, , the
staady gradient of ¢limb shall not be loss than 2.2 percent for tno—Béngine airplanes and not Logs than
2.8 percent for fourn-ongine airplanes, withe .

(1} The eritical engine imcperutive, the remaining engine(s) oporating at the available
take—off power andfor thrust; )
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(2) The weight equal to the maximom Lending weighb;
{3) & clinh speed nob in excess of 1.5 ¥ ;
4T En route flight paths. With the alrplens in the en roube configuration, the flight paths

prescribed in paragraphs (a) and (b} of thjs section shall be detemined at sll weipghts, eltitudes, and
ambient $emperatures within the limits estallished by the applicant for the alrplane. ’

{a] (ne engine inoperative, The ems-anglne-inoperakive net flight path dats shell be dotor-
minad in such & manmer that they represent the eirplene fa actual Einb perfomance diminished Ly & prade
iemt of olink equel to l.4 porcent for two-emgine airplanes and 1,8 pereent for foup-engine alvplanen,
T+ shall be accepbable to inelnde in these data the varlation of the edrplane’s weight elong the filght
path to take inte account the progreseive oonewmption of fuel and oll by the operating engine(sa},

{a) Two engines inoperstive. Tor alzplanes with.four engines, the tmo-snpine-inoperative
net fIight path data shall be determined in such a marmer that they represent the alrplene’s actual
climb performsnce diminished by & gradient of olimb equsl to 0.6 peroent. It shall be acceptable to
include in these data the wvariaticn ¢f the sirflane’s weight aleng the flicht path to $ake inte account

the progressive conmumption of fusl and oil by the operating engines.

{o} Conditions. TIn determining the flight paths prescribed in paragraphs {a} and (b) of this
sectimm, the conditions of subparagrapha(l) through (4) of this parsgraph shall apply.

{1) The alrplaneis center of gravity shall be in the most wmfaveratle pesitione

{2) The critieal engineis) shall be inoperative, the remainming enginels) operating at
the aveilable maxdmun conbinuons powsy and/or thrust.

{3} Means for controlling Hhe sngine codling aiy gupply phall be jn the positicon which
provides sdequate ¢odling in the hot—day condition.

{4) Tha speed shell bo selected by the applicant.

47,122 Landing distance. The landing distence shall be the horizomtel distance required to land
and to come to 8 complete stop {to a speed of approximately 3 Jmote in the case of sesplanes or flost
pleanes) from a point ab a height of 50 feet sbove the landing surface. ZLanding ddstences shall be de-
terminaed for standerd temperatures at oll welghts, altituedes, and winde within the operational limits
established by the appiicant for the alrplane. The conditions of peragraphe (&) through {£f) of this
pection ahell arply.

(6] The sirplane shall be in the landing eonfiguretdon. During the lsnding, changes in the
alrplane 's configuration, in power and/or thrust, end in gpesd shall be in scecrdence with procedures
esteblished tor the appllicant for the cpsraticn of the alrpione in servics. The procedures shall conply
with the provisions of B 4T.111 (cl.

() The landing ohall e preceded by & stesdy gliding appreack dom to the S0-feot hedpht
with & calibrated air speed of avt less than 1,3 V¥, .
o

{g) The landing dlstance shall be based on & smeoth, dry, hardesurfoced mmway, and shall
be determined in such a manner that peproduction dees pob require exgepkional &dit or slertness ¢n
the part of the pilet, Ia tho case of seaplanes or Doat planes, the lunding sarface shall be mmocth
water, while for skiplanss it shall be mmooth dry snow, Durdng lending, the airvplane shall not exidbit
excessive verticel acceleratien, a tendency to bounoe, noes over, grouml loop, porpoise, or water 1loop.

{d} The landing distance shall be surrected for not more than 50 percent of nominal wind
compments along the landing path opposite to the dlrectlon of landing and vot leea than 150 percent
of naingl wind componante along the landing path idn the direction of landing,.

(s} During lending, the operating preaswmres m ths whesl braking system shell not be in
excese of those approved by the namfactwrer of the brakes, and the wheel brekes shall oot be used in
fuch a mammer &g to produce excepgive wear of brekes snd tdres.

{f) I the Adedvistrator finds that a device on the. airplane othey than whesl brakes his &
noticeable effect om the landing distence end if the deviee depemds upoa the cperstion of the enpine
and the offect of euth & device is not cumponsatsed for by other devices in the event of engire failure,
the landipg distance ehill be determined by sosuming the ozriticdl englne to e inoperative.



4T.123 Limitatdona and Infommatdon.

(a} Limitations. The perfomance Limltétions on the operaticn of the alrplane shell be
established in accordance with subparagraphs (1) through (4) of this paragroph. (See also § 4T.743.)

{1) Take-—off woipghts. The maximm take-off weights shall be esteblished at which
complisnce is shown with the generally sapplicalle provisions of this regulation and with 8 47,120 (a),
?a), and {¢) for altitudes and embient tempsratures within the operational Limits of the airplene
gee subparagraph (4) of this parograph ).

(2) Landing weights. The maximun landing weiphts shall be establiched at which
conpliance 1s shown with the generally applicable provisions of thisy regulation and with 88 4T.119
and 47.120 (d) for altitudes and ambient temperatures within the operational limits of the airplane

{sse aubparagraph {4) of this paragraph)s

(3) Toke—off and accelerate-stop distances. The minimum distances requirved for take-
off chall be established at which compiiance is shovm with the generally applicable provisions of thia
ragulation and with B8 AT.115 and AT.JA1Y for weighta, altitudes, temperaturea, wind compomente, ond
rvnway gradlents, within the opeyational limits of the sirplene (see pubparagraph (4) of this paragraph).

{4) Operations? limite, The operationsl 1imita of the sirplene shall be eatablished by
the applicant for &ll varisble factors required in showing compliance with this repulation (woight,
altitude, temperature, etc.)s (See 88 47.1%3 {a) (L) and (b), 4T.118, 4T.17, and 4T.122.)

(b) Information., The performanece information on the operation of the airplane shall be
scheduled in compliance with the generally applicable provisions of this regulation and with B8 4T.116,
4T3, and 4T.122 for weights, altitudes, temperatures, wind components, and runway dients, as these
may be applicable, within the operationsl limits of the airplane (gee subparagreph (sﬁ ) of this sec~
tion)e In addition, the perfomance information specified in subparagraphs (1} through (3) of this
paragraph shall be detemined by extrapolation and scheduled for the ranges of weights between the maxi-
nun landing and meximum take—off weighta estatlished in accordance with subparagraphs {a) (1) and (a)
{2) of this section. (See also B 4T.743.)

{1) Climb in the landing configuration {gea B 4T.119);
(2) Climb in tha appreach configwratien (ses § 47.120 (3)):
{3) Landing distance {seo § 4T,122),

ATRITANE FLIGHT MANUAL

47,743 Perfomnance limitations, information, and other data.

g ((a)) Limitations. The airplanefs perfomance limitations shall be glven in asocordance with
4Ta23 (a).

(b} Infommation. The performance information proscribed in § 4T.123 (b) for the spplication
of the operating rules of this regulation shall be glven together with desoriptions of the conditions,
alr speeda, ete., under which the data wore determined.

{0) Procedures, For 2ll stagee of flight, procedures shall be glven with respect to alrplane
configurations, power and/or thrust settings, end indicated air speeds, to the extent such procedurse are
related to the limitations and information set forth in acoordance with paragraphe (a) and (b) of this
geoblon.

(d) Uimpallanecus, An explanation shall be given of sigmificant or wwwewsl flight or greund
handling characteristics of the alrplanc,

3. In licu of BH 40,70 through 40.78, 41.27 through 41.26 (d), and 42,70 through 42.83, of Parts 40,
4l, end 42 of the Civil Air Regulaticns, respectively, the following shall be applicabler

OPERATING RULES

407,80 Transport eategory alrylane operabing Limitatioms.

(a) In operabing any pessenger—carrying transport cabegory airplane certificated in accord-
ance with the performsnce requibements of this regvlation, the provigions of BE 407.80 through 40T.84
shall be complied with, wnless deviations therefrom are spoclfically authorized by the Adninlstretor en
tha ground that the speclal clrommstancos of & particular oase make & literdl observance of the require-
nents wmeocessary for safety. .
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{b) The performance data in the Addplang Fllght Manudl shall be applied in determining
canplisies with the provislons of H5 ACT.8l through 40T.84. Where conditions differ frem these for
which epecifis teste wore mads complisnes ghall be detommined by approved interpolation or computaticn
of tha effecta of changea 1n ths specific wvedables if such inberpolations or camputations give results
sukstantially squalling in acouracy the resudts of a direct test.

{a) Mo airrlene shall bo taken off at a welght whilch exneceds the take-off waight specified
in the Atrplane Flight Menual for tho elevnation of the airport and for the smblent teaperature existing
at the time of the take-off. (See 89 47,123 (a) (1) and 4T.743 (a).)

() Bo alrplene shall be taltem off at a wolght such that, sllowing for nomal consmmption of
fusl end ofl in fight to the alrport of destinabion, the weight on arrival will exceed the landing
weight apocified in the Airplane Flight Mamal for the elevation of the airport of destination and for
the amblent temporature antioipated there at the time of landing, (See BE 4T.123 (a} (2) and 474743 (a)e)

{e) Mo airplene shall be taken off at a weight which excesds the welght shown in the Airplane
Fright ¥amual %o correspend with the minimnm distance required for take—off on the rwmay to be used.
M™he take-off distance shall correspmd with the slevation of the alrport, the effective ruwmway gradient,
and the embient temperature and wind component exlsting at the time of take—off, {See 88 4T.123 (a) (33

ond 4T.743 {a).]

{d) ¥o alrdlans ghell be oparated oubside the operationsl 1imits specified in the Afrplane
Flight Manual, {See 38 4T.123 (a) (4) snd 47.743 {a).)

407,82 Take-off obstacle elearance llmitations. No alrplane shall be taken off at a welght in
excess of that snemn in the Alrplane Flight Manmal to correspond with a take-off path which cleara all
ootacles eithor by ot least g hedpght equal to (35 + 0.00D) feet vertieally, where D is tho distanes
@t along the intended fiipght path from the end of the rumway in feet, or by at least 200 feot horlzone-
tally within the airport bowmadaries and by at leash 300 feot horigontally after passing beyond the
undaries. In detemmining the sllowalbile deviation of the flight path in order to avoid obstacles by
at least the distances prescribed, 1t shall be assumed that the alyplane is not banked bafore meaching
4 height of 50 feet as shown by the take—ofi path data in the Airplane Flight Manual, and that 4 maximus
bank thoreafter does not exceed 15 depress, The take—off path considored shall be for the elevation of
the alirperd, the effective gradient, and for the amblent temperature and wind component axisting
Bt the tims of take—off. (See §9 47.123 (b) and 4T.743 (b).)

40T.83 En route limitabions.

{5} Ome enpine inoperative. HNo airylsns shall be teken off at a weight In excess of that
which, according to the ong-engine-inoperative en route net flight path data shomn in the Airplsne
Flight Marual, will permlt ecmplisnce with elther subparegraph (1) or subparsgraph (2) of thia para=
gravh at all podnts sleng the route, The net flight path wsed shall be for the emblent temperatures
anticipated along the route, (Ses B 47,123 (b) and 41.743 (b).)

{1} Tne slope of the net flight path shall bo positive at an altitude of abt leagt
1,000 feet above all terrain end obsiructlome along the route within 5 pdles on either gide of the

intended track.

{2} The net flight path ohall be such a8 to permit the airplane to continue flight
fram the orulsing altitude to an alternate alrpot where a landing ean be made in sccordance with the
movisions of § 40T.84 (b}, the net flight path clearing vertiecslly by at least 2,000 feet &ll terrain
and obstructions along the outa within 5 miles ¢n edther side of the intended track. The provisions
of subdivisicns {1} through (vii) of this subparsgraph shall apply.

{1) The engine shall be assamed to fail at the moat oritical point slong the route,

{i1) Toe alyplane shall be assumed to pass over the critical obstruction following
sngine fellure a% & point ne closar to tha critiesl obstruction than the nearest approved redio naviga-
tdomal {ix, except that the Admindstretor may authorize a procedure esteblished on a different basis where
adequate operational safepuards ars found tc axist. ‘

(541) The net flight path shall have a positive slope at 1,000 foet above the aire
pors uoed ap the altemata.

(iv) An approved mothod shall bo wsod to account for winds which would etherwise
adversely affeot the flight peth.
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(v} Tuel Jebttisoning shall be pemmitted if the Aduinisbrator finds that the
operator has an adequate training program, proper instructions are given to the flight orew, and &l
other precautions are taken to Insure a safe proosdure, .

(vl) The altemsate sirport shal) be specified in the digpatoh meleass spd shall
maet the presoribed weather minima,

(vi1) the sommmption of fael end ol afber the engine booomss incpevative ehall
be that shich is sccounted for in the met flight path data shown in the Airplane Flight Hanual.

(b) Two engines inoperative. No alrplane shall be flown alang an inbended route except
4n compliance with either subparagraph (1) or subparegraph (2) of this paragraph,

(1) Yo glace dlong the Intended trask shall be more than 90 minutes away from an
airport at which a landing oan be made in Accordanca with the provisions of B 40T.24 (b), assming
#11 enginea to be cparating at eruislng power,

(2) No airplane shzll be teken off at a weight in excess of that which, according to
the two-engine-inoperative en youte not flight path data shom in the Airplane Flight Maomual, will
permit the airplans to contdnue flight from the point where two engines are assumed tg fadl simultanew
wasly to an airport where a landing can be made in accordance with the provisiona of B 407.84 (b), the
net f1ight path having & positive slope at an altitude of at least 1,000 feet above sll terrain and
chatructions along the route within 5 miles on either glde of the intended itrack or at an altitude of
5,000 fout, whichsver is higher. fhe net flight poth pemsidered shall be for the ambient temperaturss
entioipated along the Toube. The provisiona of subdivigions (1) through (131} of this subparagraph
shall apply. {See 88 47.23 (b) and 4T.743 (b).)

(1) The two engines shall be assumed t6 fail &t the most c¢ritical point along
the route.

(41) If fudl jetiisoning ie provided, the eirplene's weipht at ths point where
the two engines are asswmed to fall shall be eonsidered to be not less than that which would include
mufficient fuel to prooeed to the airport and to arrive there at an altitude of ab least 1,000 faot
direqtly over the lepding area.

(441) The consumpbion of fuel and oil after the engines becane inoperative shall
be that which is accounted for in the net flight path data shown in the Alrplane Flight Manual .

40T.84 Landing limitations.

{a) Airport of destination. No mirplene ghall be taken off at a weipht in excess of that
vhich, 4in acoordance with the landing distapces shown in the Alrplane Flight Manual for the elevatlon
of the airport of intended degtination and for the wind conditione anticlpated there at the time of
landing, would permit the airplane to bs brought to rest at the airport of intenhded destination within
60 percent of the effective length of the rumway from a peint 50 feet directly sbove the intersecticn
of the cbatruction clearance plane and the ruway. The weight of the airplane ghall be assumed to be
reduced by the weight of the fuel end oll expected to be consumed in flipght to the alrport of intended
dootinntion: Compliance shall be shown with the conditions of subparegraphs (1) and (2) of this para-
graph. (See 8§ 41.123 (b) end 4T.743 (b).)

(1) It ehall be sssmed that the alyplane is landed on the most favorable yumwny and
direction in mj11 air.

{2) It ghall be assumed thabt the sirplane is landed ¢n the most suitellle ruoway con-
aidering the probable wind velocity and direction and taking due aocount of the greund handling char-
acteristica of the airplane snd of other conditieme (i.e., landing alds, terrain, ebe.). If full ocom~
pliance with the provisions of thig subparagraph is not shown, the airplane may be taken off if en
altamate alrport 1s designated which permits compliance with pearagraph (b) of this section,

{b) Aitemate airport. No airport shall be designated ms an eltemate airport in a diepateh
relogpe vnleas tha airplane at the weight antlieipated at the time of arrival st such alrport can comply
with the provisions of paragrerh {(a) of thie section, provided that the airpleno ecan be brought teo yest
within 70 percent of the effective length of the runway.

{8ec. 205 {(a), 52 Stat. 9843 49 U.3.C. 425 (a). Intorpret or apply secs. 601, 603, 604, 52 Stat. 10097,
3009, 1020, an smendsd; 49 U.5.C. 551, 553, 554)
By the {ivil Aeronautics Boards
/n/ ¥. €, Mulligen
. “! c- H\llli.gnn
(SRAL ) : Besrotery



